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THE DRAGON-FLY GENUS AGRION (CALEPTERYX) 
IN COLORADO. 


By T. D. A. CockrreEtt, 
Boulder, Col. 


The beautiful genus Calepteryx, or as it seems we must now call 
it, Agrion, has a curious distribution in North America. Repre- 
sented by several species in the eastern states, both north and 
south, it disappears westward of Iowa, to reappear, so far as the 
records have shown, only in the state of Washington, where A. 
equabile subspecies yakima (Hagen) occurs on the Yakima River. 
However, on September 30, 1907, Mr. G. Hite took a male at 
Overland Lake, in the Canadian Zone of Boulder County, Col. 
This has remained unrecorded, because I repeatedly tried to iden- 
tify it with one or other of the described forms, always without 
success. I did not like to propose it as new without seeing a good 
series of the genus, but now, after comparing it with the materials 
in the United States National Museum, I can only conclude that 
it represents a valid new race, as might have been expected. 


Agrion zquabile coloradicum Nov. 


Male. Structure and colors in the main as in A. equabile; abdomen above rich 
purple, decidedly bluer than normal equabile; structural characters of abdomen 
(both the apical and subbasal inferior structures carefully compared) not quite 
as in the equabile compared, but probably not affording anything specific; anterior 
wing 29.5 mm. long, of which the apical 8 mm. is black; posterior wing 28.5 mm. long, 
of which the apical 10 mm. is black; in each case the black is quite intense, and has 
a practically straight inner margin, forming an angle with costa a little greater than 
a right angle; 24 antenodal cross-nervures in anterior wing, 22-24 in hind wing; 
costa blue. 


As might perhaps have been expected, this appears to be nearest 
to the subspecies, yakima, which agrees in having the inner side of 
the apical black of the wings practically straight; in this character 
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both resemble the otherwise quite distinct A. dimidiatum apicale. 
In yakima, however, the apical third of the anterior wings is black. 

True A. e@quabile, of which I examined a very long series, is 
readily separated by the apical black of the wings, which is con- 
spicuously less intense, having its inner side less well defined, and 
projecting toward the base of the wing in the middle, the shape of 
the inner margin being roughly that of a broad V. The hudsona- 
cum form, which seems weakly characterised, goes with equabile. 

Possibly A. yakima should be considered a valid species, and 
coloradicum a subspecies of it. 

The type of coloradicum has been placed in the National 
Museum. 


DIDACTYLOMYIA CAPITATA SP. NOV. 


By E. P. Fett, 
Albany, N. Y. 


The peculiar male described below was collected by Mr. Owen 
Bryant in August, 1907, either at North Adams, Mass., or on 
Greylock Mountain. It is closely allied to D. longimana from 
which it is most easily separated by its slightly smaller size, the 
capitate terminal clasp segment and the relatively longer harpes. 


Didactylomyia capitata sp. nov. 


Male. Length 1.25 mm. Antenne probably a little longer than the body, 
sparsely haired, the stems white, the basal enlargement dark brown; probably 
fourteen or sixteen segments, the fifth with a stem one-fourth longer than the 
cylindric basal enlargement, which latter has a length two and one-half times its 
diameter. Palpi; the first segment irregular, with a length about twice its diameter, 
the second lanceolate, with a length nearly four times its diameter, the third a 
little shorter and more slender than the second, the fourth about as long as the 
third, somewhat dilated. Mesonotum, scutellum and postscutellum mostly red- 
dish brown, the scutellum slightly yellowish apically. Abdomen yellowish, reddish 
basally. Halteres and legs pale yellowish white. Genitalia; basal and terminal 
clasp segments both greatly produced, the latter decidedly capitate apically; dor- 
sal plate short, broad, deeply and narrowly incised, the sparse setose lobes nar- 


rowly rounded; ventral plate short, broad, broadly and roundly emarginate.’ 


Harpes, basal portion broad, obliquely truncate, the inner angles produced as a 
somewhat irregular, capitate process as long as the basal portion and extending to 


the tip of the style, which latter is stout, tapering and narrowly rounded. Type 
Cecid. 1439. 
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THE ALIMENTARY CANAL OF FLATA AND OTHER 
HOMOPTERA. 


By J. C. Kersnaw, 
Trinidad, B. W. I. 


In many of the Delphacide and Fulgoride there is a large food- 
reservoir or crop whose anterior end penetrates the thorax and 
often enters the head—in Pyrops and Dictyophorodelphax reaching 
to the tip of the greatly produced epicranium. In the present 
subject, Stphanta acuta Walker, a Flatid or Peecillopterid the 
reservoir is very large and, from its junction with the cesophagus 
just within the abdomen, extends anteriorly above the cesophagus 
through the thorax and practically fills the epicranium above 
the brain. It also extends posteriorly—beneath the heart and 
above the rest of the internal organs—almost to the tip of the 
abdomen; when inflated it also spreads out laterally over the other 
organs, and expands into every available space in the body-cavity, 
and is then very irregular in contour, becoming much more shapely 
when contracted or when dissected out of the insect. 

In the thoracic portion the reservoir possesses four rather large 
but often irregularly shaped latero-ventral ceca or pouches 
(fig. 3, ca), two on either side, which sometimes extend down- 
wards into the coxe in a manner analogous to the mesenteric 
czeca of spiders. Anterior to these ceca are two much smaller 
latero-ventral czeca, one on either side; to the end of each cecum 
a slender and rather long muscle is attached, the other end of the 
muscle attaching to the lateral posterior margin of either side 
of the prothorax. Occasionally the other czca also possess 
slender muscles which attach them to the body-walls, thus serving 
to anchor the reservoir, but still allowing it plenty of freedom to 
expand and contract. The reservoir, although trachez ramify 
over it as they do over the rest of the mesenteron, is not moored 
by them to the body-walls. The trachee are not shown in the 
figures. 

This reservoir is an extension of the mesenteron and not of 
the cesophagus, as appears by the character of its epithelium and 
its development in the embryo. In the latter (figs. 1 and 2) 
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the mesenteron, including the reservoir, is completed very shortly 
—one or two days—before the nymph hatches out; but the cesoph- 
agus: and salivary glands, the rectum and malpighian tubes are 
complete several days earlier. The chitinous intima of the 
cesophagus and rectum is already secreted, though as yet in a 
plastic condition, at the stage shown in figure 2. The dorsal wall 
of the midgut and the anterior part of the reservoir are the last 
portions of the mesenteron to close up and complete. The midgut 
appears to proliferate from a small mass of cells at the inner 
ends of the cesophagus and rectum respectively: it appears, there- 
fore, to be of ectodermal origin. The basement-membrane of 
the mesenteric epithelium is more or less chitinous and apparently 
secreted by the epithelium itself. The peritoneal membrane is 
largely developed in this insect (and many other Homoptera, 
and more or less envelops the whole alimentary canal and its 
appendages, and appears to be only deficient over the anterior 
part of the cesophagus, a small posterior portion of the rectum 
and the long loop (fig. 3, part outside line indicating peritoneal 
membrane) of the midgut; but it is probable that it is merely 
exceedingly delicate over this area, and, therefore, practically 
invisible. In figures 3 and 4, however, the peritoneal membrane 
is only shown over those parts where it is a really thick tissue, 
and thus in figure 4a it appears to leave the cesophagus anteriorly 
and continue only on the reservoir. The posterior part of the 
cesophagus, the anterior part of the rectum, part of the midgut 
and reservoir and the proximal portions of the malpighian tubes 
lie alongside one another in close contact, and are also twisted 
around each other. The whole tangle is closely invested by the 
peritoneal membrane; in figure 3 the parts are not shown twisted, 
in order to keep the figure clear. There is a constriction (fig. 4 
frv.) around the reservoir, just in front of the cesophageal valve, 
provided with extra annular muscles; this occasionally shows 
as a slight invagination (similar to the cesophageal valve), but 
in any case it forms a valve for the reservoir, to admit or prevent 
the passage of food therein. 

Berlese supposes (in apparently similar cases of Coccidze) 
that by this unusual arrangement of the alimentary canal and its 
appendages, osmosis of the innutritious watery part of the food 
and the excess of sugar therein, may take place through the various 
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parts in contact with the delicate wails of the organs directly into 
the rectum or posterior part of the gut; thus avoiding passage 
through the long and tortuous midgut, but leaving the more 
nourishing matters to take the ordinary course through the whole 
canal. This would, in fact, be supplementing the action of the 
peritrophic membrane, whose chief function seems to be that of 
separating the useless from the useful portions of the food—or 
rather, retaining the indigestible matter within the membrane 
till its evacuation from the anus. Certainly the twisted loops of 
the gut are in intimate contact and their tissues even in part grown 
together or fused: from which cause this part of the gut is difficult 
to disentangle without injury. Feeding the insects on colored 
liquids tends to confirm this theory, since the contents of the long 
loop of the midgut are very faintly if at all tinted, whilst the rec- 
tum is heavily colored. 

The epithelium of the reservoir (fig. 4) is formed chiefly by low 
but very irregular cells, which appear to be in a constant state of 
degeneration and renewal. In sections from a long series of 
reservoirs of Siphanta during almost every month of the year, 
there was not one with a moderately perfect epithelium; but one 
reservoir of Perkinsiella was once obtained in very good (appar- 
ently resting) condition, out of a long series. The young cells 
have a single nucleus, but the older ones are mostly bi-nucleated, 
though very often a cell will have but one enormous nucleus. 
The epithelium of the ceca is similar but usually in rather more 
perfect condition, and seems to be constantly renewed by young 
cells at the bottom or end of the ceca. The cells of the reservoir 
are in one place or another apparently always secreting; after a 
time the nuclei become much larger and irregular in shape and 
the cells become detached from the basement-membrane, or are 
thrust from it by the new cells. When several contiguous cells 
become detached they seem to carry with them part of the inter- 
cellular cement or membrane, which shows in sections as an irreg- 
ular reticulum; or it may be the cell-walls persisting longer than 
the contents. The cast-off cells generally assume a more or less 
globular form (probably on escaping from the lateral pressure of 
adjoining cells of the epithelium) and rapidly disintegrate, the nuclei 
becoming less and less distinct; finally the cells appear to become a 
granular and somewhat viscid fluid (probably the granules rep- 
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resent enzymes) and afterwards the viscid matter seems to take 
part in the formation of the so-called peritrophic membrane. 
The young nuclei take hematoxylin strongly; the secreting upper 
portion of the cells and the cast-off disintegrating cells tend to 
stain lightly with acid fuchsin or congo red or picric acid; or else 
they refuse to stain at all. 

The peritrophic membrane seems to be secreted also by the 
epithelium all along the midgut, although the nuclei of the cells 
of the cesophageal valve appear different from those of adjoining 
cells, as if they might be special cells secreting the whole mem- 
brane; as concluded by Miall and Hammond in the case of Chiro- 
nomus. But this does not seem probable with regard to Sephanta, 
because certain cells along the whole midgut epithelium can be 
plainly observed secreting, some of the globules of secretion 
adhering to and spreading over the outermost layer of the peri- 
trophic membrane. This latter extends from the anterior end 
of the reservoir through the whole canal to the anus, where it 
appears to pass out with the rest of the excrement, in a granular 
or disintegrated condition. The peritrophic membrane is seen 
in transverse sections (fig. 4B, pm) to be composed very often 
along some parts of its length of more than one membrane or 
parts of several non-synchronous secretions, one within another 
and more or less concentric. It is not very evident how the 
peritrophic membrane itself can protect the mesenteric epithelium 
—as it is said to do—by keeping particles of food ete. from contact 
therewith, since the membrane is very irregular in contour and, 
when shrunken, comparatively rough, with occasional parts of 
cell-walls and other matters in its wall not completely digested 
or dissolved; it is also more or less chitinous. It would appear, 
rather, that the epithelium of the mesenteron is protected from 
both food-particles and peritrophic membrane by the layer of 
viscid fluid mentioned above, which is between the epithelium 
and the membrane, and which -.afterwards—in part at least— 
seems to compose the said membrane. This fluid would tend to 
keep the latter with its contents fairly in the center of the alimen- 
tary canal, even when rounding the numerous sharp bends of 
the gut. But it may be that only the older internal membranes 


1The Harlequin fly, Miall and Hammond, 1900. 
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move endways or disintegrate, passing through the recently- 
secreted membranes to the rectum, the recent membranes merely 
being pushed inwards (towards the centre of the canal) by yet 
more recent membranes. 

The reservoir epithelium, tested by litmus in many specimens, 
invariably gave a very decidedly acid reaction; but the juices of 
leaves and young stems of Eucalyptus robusta, on which the 
Flatids were feeding, is very acid and immediately reddens blue 
litmus paper. Probably, therefore, the acidity of the reservoir 
is due to the food. From the results of feeding several Siphanta 
on rods of pith soaking in red or acid azolitmin, the secretions of 
the whole alimentary canal appear to be very slightly alkaline, 
since the contents tended to become more bluish: the epithelium 
itself does not stain, or not perceptibly. In one specimen fed as 
above for three days, the contents of the whole gut were faintly 
red, except the rectum which was strongly blue, with no trace 
of purple. The chief function of the reservoir seems, on account 
of its secretive activity, to be digestive. It may also in some way 
aid in getting rid of the waxy matters which are so abundantly 
excreted by these insects. It also collects a quantity of air, 
separated from the food imbibed; there is always some air, often 
(especially just after the moult to adult) a very large amount. 
In the many specimens examined there was always some liquid 
in the reservoir, and sometimes it was nearly full; the contents 
were well shown by feeding the insects on Sonchus plants growing 
in water deeply tinged with fuchsin. The liquid food in the ali- 
mentary canal always appears to contain a percentage of waxy 
matter, as does the excrement, although the greater part of the 
wax in the latter is due to wax-dust from the anal segment wax- 
glands, which forms a powdery film over the globule of excrement 
immediately on its evacuation from the anus. 

Probably some sugar, and fat in the form of oil, is imbibed with 
the food and directly assimilated; passing outwards by osmosis 
through the peritrophic membrane and being absorbed by the cells 
of the posterior part of the alimentary canal. The digestive 
matters of the enzymes could also pass inwards through the mem- 
brane and convert starch into sugar and peptonise proteids; the 
products of digestion could then also pass outwards through the 
membrane, ready for absorption by the cells of the epithelium. 
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It would seem possible that the diastase of the plant may be 
imbibed with the rest of the juices, and assist the action of the 
digestive secretions of the insect. It does not seem probable 
that the reservoir is a mere store-vessel only, to be drawn upon 
intermittently. It may perhaps be so spacious in order to give 
increased area for the digestion and absorption of a comparatively 
innutritious food, ! so that it may be rapidly passed on and fresh 
supplies taken in. On the other hand many Homoptera feeding 
in like manner on the same plants have no reservoir, though per- 
haps in these the area of the gut is increased in other directions. 

In the nymph just hatched the reservoir does not always enter 
the head, but soon afterwards it does so, and is completely formed 
at the time the nymph hatches out. In the head the reservoir 
lies practically free, but is slightly attached by connective tissue 
to the front of the head-capsule. 

In the nymphs, at each successive moult, there is an almost 
total and sudden degeneration and disappearance of the epithe- 
lium of the alimentary canal, very little remaining but the muscu- 
lature and peritoneal membrane. The epithelium is then very 
quickly regenerated. 

The muscles of the cesophagus consist of two layers of stout 
annular fibres crossing each other almost at a right angle (fig. 4). 
The nuclei of the cesophageal valve are larger than those of the 
rest of the cesophagus, and rounder than those of the mesenteric 
epithelium. They probably secrete more actively than the rest 
of the cesophageal cells, since the six chitinous folds of the intima 
are much thicker at the valve, forming six cushions or pads at 
its summit. There seem to be no special glandular cells in the 
cesophagus, but the salivary-glands and reservoirs in this insect 
are very voluminous. They give a decidedly alkaline reaction 
when tested with litmus. Their secretion would probably convert 


1 That it is a somewhat innutritious food compared with that of carnivorous insects may 
be inferred from the time the insect spends in feeding, and the large amount of excrement 
continually voided, compared with a carnivorous insect. And besides the feces must be in- 
cluded as excrement the large quantity of waxy substances excreted from various parts of the 
body. For although the wax of Homoptera may have become useful in certain ways, such as 
a covering for their eggs when laid, etc., yet originally it can have had no such use, but was a 
waste product to be gotten rid of. Yet the phloem of plants contains in the sieve-tubes much 
proteid matter in the form of a nitrogenous slime, which must be sucked up by the insect along 
with the rest of its liquid food. Perhaps the Homoptera require such large quantities of food 
because it is not in a very concentrated form, 
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much of the starch into sugar before its entrance to the mesen- 
teron, since the secretion is poured out on the hypopharynx, 
where it mingles with the food, and has then to traverse the 
pharynx and long wsophagus before entering the mesenteron. 
The cesophageal valve does not usually lie exactly beneath the 
reservoir as shown for the sake of clearness in figure 3, but both 
cesophagus and reservoir twist slightly near the valve, 7. e., as 
soon as they leave the thorax with its mass of muscles and enter 
the abdomen and have more space, so that the valve and reservoir 
generally lie somewhat on the right-hand side. 

The mesenteric musculature (fig.4) consists of an inner transverse 
and an outer longitudinal layer of rather slender fibres. In the 
rectum this disposition of the muscles is reversed. 

The four malpighian tubes (fig. 3) for the greater part of their 
length are plain, rather large diameter tubes, but the short distal 
portion is of smaller diameter and lobulate, the cells of one side 
alternating with those of the other. The nuclei of the main 
portion are more or less globular, those of the distal portion long 
or oval, but these latter sometimes become very irregular and 
much branched, probably when actively secreting. This distal 
part seems to secrete from the blood and excrete into the lumen 
of the tube a resinous-waxy substance, allied to that of the cuticular 
wax-glands; it was obtained by boiling several of the distal ends 
in ether in a small test-tube. The whole tube is at times of a 
hyaline appearance, of smaller diameter and in color pale yellowish. 
Generally the main portion is opaque white and often greatly 
distended for its whole length with urates, calcium oxalate and 
other waste products, whilst these are not found in the distal 
portion, which always remains hyaline. The proximal part of 
the tube, just at its entrance to the gut, somewhat resembles the 
distal part. The tubes are covered externally by peritoneal mem- 
brane, with a few elastic fibres and tracheae; they have a chi- 
tinous basement-membrane, apparently secreted by the epithelium 
which rests upon it; the lumen of the tube is lined by a thick 
chitinous secretion of the epithelial cells, and has a distinctly 
striated appearance. When treated with potash and examined 
under a high power, the intima is seen to be creased or furrowed 
longitudinally, so that it has the appearance of being formed of 
six strands fused together spirally—much like a piece of rope. 
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At times the epithelium also appears transversely striated, 7. ¢., 
at right angles to the length of the tube; especially in sections 
or when teased fresh in potash. When the malpighian tubes 
are swollen with urates, etc., if placed in weak acetic acid the entire 
contents—urates, intima and epithelium—are quickly evacuated, 
and the basement and peritoneal-membranes left as an empty shell. 

The cells of the epithelium of the tubes seem to disintegrate 
locally and be replaced by new cells, and frequently (when fully 
loaded and distended with urates, etc.) the epithelium of long 
portions of the tubes appears to disintegrate and to fall into the 
lumen, dissolve and be discharged into the rectum, new cells 
taking their place. This seems to recur several times during the 
life of the insect. At all times some of the cells can be seen in 
sections secreting large globules of matter into the lumen. The 
distal ends stain much more heavily than the rest of the tube. 

The contents of the malpighian tubes give a decided reaction 
to the murexide test; when the tubes are white and swollen they 
contain a very large quantity of urates of soda and ammonia 
in minute roundish granules, appearing to the unaided eye as a 
whitish sediment; under the microscope they appear white by 
reflected and pale yellow-brown by transmitted light. By treat- 
ment with dilute acetic acid (2 per cent.) very many large color- 
less crystals and bundles of crystals of uric acid! are usually to 
be seen, which resist the action .of hydrochloric acid. Calcium 
oxalate crystals also occur in numbers, and do not dissolve in 
water nor in acetic acid, but are entirely dissolved by hydrochloric 
acid. They may be distinguished microscopically by their form 
(squarish, with two diagonal lines from corner to corner), and 
chemically by the decoloring of permanganate of potash added 
to a solution of the calcium oxalate crystals in sulphuric or hypo- 
chloric acid. <u: 

Sometimes, on leaving the tubes in water for about twenty- 
four hours, they are surrounded by a layer of mucilaginous matter 
which appears to have exuded from the whole of the tubes except 
the distal ends. Occasionally the tubes are very irregularly 
swollen here and there into lumps, and are then usually of a bluish 
hyaline appearance. In this state, which is not common, they 


1 And also what look very like hippuric acid crystals. 
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seem to contain much waxy matter, and comparatively few urates. 
But the malpighian tubes require much more study in long series 
and at all periods from nymph, to adult. 

Whilst examining many adults of Siphanta acuta, one specimen 
was found which had one tube completely and perfectly forked 
distally, just as in Perkinsiella saccharicida. 

The malpighian tubes of the Homoptera mentioned in this paper 
are not intricately mixed up with the fat-body and other internal 
organs, nor so much tied and entangled with trachez as in most 
insects. The distal ends nearly always lie very near the extremity 
of the abdomen. Occasionally the tubes. are connected by the 
tissue of their distal ends, generally in pairs, but their lumina do 
not communicate. 

The tips of the setze of Scphanta do not appear to penetrate the 
xylem of vegetation, but it is difficult to kill a specimen so that 
the sete are left in the foodplant. The sketch given (fig. 5) was 
made from a mealybug (Icerya purchasi). Several were feeding 
close together on a young stem of a leguminous tree, and a piece 
of this was suddenly plunged into benzene, which kills them 
quickly. Some of the sections made showed the sete even more 
twisted than those in the sketch. When the tips of the sete 
encounter any hard obstacle they glance aside till they meet another 
hard spot, again following the least resistance till they reach the 
layers of tissue next the cambium. Some of the mealybugs had 
penetrated the cambium, but none had entered (though one or 
two had touched) the xylem. This might be expected, since all 
the matters useful as food to the insect are contained in the tissues 
external to the xylem: the contents of the latter being mere water 
with mineral salts in solution. 

The tissues of the Eucalyptus trees on which these Flatids were 
feeding contain a large quantity of oil and resinous-wax. Some 
of these substances must be imbibed by the insects, and a great 
deal of wax (more or less resinous) is excreted by them during 
their nymphal and adult life. This wax is largely secreted and 
excreted by anal wax-gland areas, but minute wax-glands are 
scattered over almost all parts of the insect, even on the head 
and wings. They are very numerous and rather large on the 
claval area of the tegmina of Siphanta, and they occur on the tip 
of the epicranium of Pyrops. The Membracide also have small 
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wax-glands on the tegmina, and in the nymph they are numerous 
on the pronotal hood. They occur in most positions where 
“sensory-organs”’ also occur, and being also little crater-like 
processes on the cuticle may sometimes be mistaken for the latter 
organs. 

A fairly large quantity of the wax excreted from the various 
cuticular glands was collected by boiling the cast skins of nymphs 
with ether in a Soxhlet extractor, and the following data there- 
from were kindly given by Mr. 8. S. Peck, chemist at this experi- 
ment station,? to whom also I am indebted for some tests of the 
contents of the malpighian tubes given above: 

The wax is slightly soluble in alcohol and in ether, easily soluble 
in benzene. It separates in crystal form. Sp. gr. at 17°=.0972, 
at 90°=.0826. Melting-point 80°-83.5°. 

A quantity of leaves and bark from young stems of Eucalyptus 
was extracted with benzene in the cold, and the liquid then evap- 
orated, when a fairly thick film of resinous-wax was left on the 
bottom and sides of the vessel. This residuum was green from 
contained chlorophyll. The wax appeared to be similar in part 
to that excreted by the malpighian tubes of the insect, and also 
by the cuticular wax-glands. 

The total length of the adult alimentary canal from the begin- 
ning of the cesophagus to the anus is about 35 mm., when not 
unduly extended. 

Siphanta acuta appears to live about two months as an adult. 
One individual fed well on a young growing Eucalyptus tree, 
and moulted to adult on April 28, dying on July 1. Another 
specimen was very near these dates, and both apparently died of 
old age, the bright coloring having become very dull, in some parts 
whitish, in others yellow-brown. The vivid yellow-green of 
young adults becomes a glaucous green in older individuals. 
Although in the early part of the year the eggs of this Flatid hatch 
in about twenty days, in the fall they hatch in about ten days. 

The three tissues of the midgut—basement-membrane, epithe- 
lium and intima—seem homologous with the corresponding 
tissues of the stomodeum, proctodeum and body-walls. The 
basement-membrane of the epidermis is chitinous, and that of 


2 Hawaiian Sugar Planters’ Experiment Station. 
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the midgut is also chitinous though very thin. Both epithelia 
are very similar and secrete a more or less chitinous material 
from the free ends of the cells, though the somewhat chitinous 
intima is modified from the highly chitinous secretion of the cuticle. 
Of the two mesodermic tissues the muscular layer invests the 
inner wall of the body-cavity and also what is really (if the whole 
gut is of ectodermic origin) the inner wall of the alimentary canal; 
the intima of the lumen being its outer or external wall; it also 
invests the appendages of the gut. The peritoneal layer forms 
in Stphanta an apparently complete investiture of the alimentary 
canal, though it is in some parts exceedingly thin and barely 
visible. In the embryo the peritoneal layer seems to originate 
in close connection with the pericardial and neural septa. 

If the midgut is really of ectodermic origin, then that part of 
the secretion which eventually seems to produce the peritrophic 
membranes is probably a modification of the secretion which forms 
the chitinous cuticle. The membranes resist for some time the 
action of potash: however, the secretion which produces chitin 
is easily soluble in potash if it is acted upon soon after being 
secreted and before much exposure to the external air. The 
secretions of certain colleterial glands also are very soluble in 
potash when freshly secreted, but soon become almost insoluble, 
apparently from the action of the external air. 

In the Cixiid genus Oliarus, at least in the Hawaiian species 
(fig. 6), the anterior part of the reservoir extends to the head but 
does not enter it: makes a sharp bend and returns through the 
thorax to near the abdomen, lying close alongside the posterior 
part. In the younger nymphal instars the reservoir is not so 
long, and has no bend and return portion, but this develops before 
the final moult to adult. The malpighian tubes are forked distally 
for a great length, the forked portion being lobulate, the rest 
smooth and of smaller diameter. They are generally of a pale 
brown. 

In Dictyophorodelphax mirabilis Swezey, an endemic Hawaiian 
Delphacid (fig. '7), the reservoir enters the headcapsule and con- 
tinues to the tip of the greatly produced epicranium. The mal- 
pighian tubes are forked distally for a moderate length, the forked 
part being lobulate, the rest smooth. They are of a pale brown. 

In Perkinstella saccharicida Kirk., a Delphacid (fig. 8), the 
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reservoir enters the head. The malpighian tubes are forked dis- 
tally for a considerable length, the forked and about half the 
single portion being lobulate, the rest smooth. The color varies 
from pale pink to dark purple-red. 

In the family Membracide the alimentary canal (fig. 9) differs 
in arrangement from the foregoing insects. The anterior part 
of the reservoir only projects slightly into the thorax: posteriorly 
it extends to near the extremity of the abdomen as a sac of large 
diameter, though gradually narrowing to the reservoir-valve. 
The posterior part of the cesophagus, together with portions of 
the midgut and proximal parts of the malpighian tubes are wound 
or twisted together, so that it is very difficult to disentangle 
without injuring them, especially as their tissues where in contact 
coalesce, and the whole mass or knot is invested by peritoneal 
membrane. The malpighian tubes are forked, the fork extending 
to somewhat near their point of origin. They originate 
as two tubes, each of which afterwards forks and together form 
the usual four tubes. The proximal single portions are smooth, 
the rest lobulated. Often the mid-part of the tubes is much 
swollen for a considerable length by urates, etc., and this portion 
is then of an opaque white. Otherwise their color is pale brownish 
or yellowish. The distal ends generally abut on the rectum, 
into which they usually bulge somewhat. In other cases the 
distal ends are sometimes united in pairs, but their lumina do 
not communicate. 

Of the family Aleyrodidce, Aleyrodes, sonchi Kotinsky, a native 
of the Hawaiian islands (fig. 10), has no reservoir. The cesoph- 
agus is very long and slender, and the posterior portion of it, 
together with the anterior part of the hind intestine are twisted 
around each other for some distance, and apparently enclosed 
with a peritrophic membrane. The malpighian tubes are two 
in number and very large; they appear to be always more or less 
clear or hyaline and colorless. Besides uric acid there appeared 
to be hippuric acid crystals in the tubes. The junction of the 
midgut and hind intestine (where the malpighian tubes originate) 
is right up at the anterior end of the abdomen, near the base of 
the oesophagus, when the gut lies in its natural position in the ab- 
domen. The tegimina and wings of this insect are white from 
the wax excreted from the numberless tiny glands thereon. 


Psycur, 1913. 


Vou. XX, Puate V. 


Bin Aan 


faysit canteens 
ET ee 


. MM \ \\ 

RAN abd 

¥Y Ve & fw ES 
i! is ——— 


mul 


2S 0; — Spee 
PS SEMA Te Ta OU Ta 
m7 


Kershaw—Alimentary Canal of Flata and Other Homoptera. 


Psycur, 1913. Vou. XX, Prate V1, 


arr ae. Me 
oF AOWla\ve Be ie 


Kershaw—Alimentary Canal of Flata and Other Homoptera. 


1913] Kershaw—The Alimentary Canal of Flata and other Homoptera 187 


In conclusion, I am indebted to Dr. H. Lyon, the pathologist 
of this experiment station, for much information about the plants 
on which these insects feed, especially with regard to the nature 
of the vegetable juices which they imbibe. 


EXPLANATION OF FIGURES. 


1. Early embryo of Siphanta acuta. 
2. Later embryo of the same. 

3. Alimentary canal of the same. 
4. Details of the same. 


Fam. Flatide. 


A=longitudinal section of mesenteron and cesophagus. 
B=transverse section of same, through line a—b 
C=longitudinal sections of ceaca of reservoir. 


4a: 


D=longitudinal section of mesenteron and cesophagus of Perkinsiella sac- 


charicida. 


E=transverse section of same, through line a—b. 
5. Transverse section of young stem of plant, showing sete of a mealybug 


amongst tissues. 


6. Alimentary canal of Oliarus sp. Fam. Cixiide. 
7. Alimentary canal of Dictyophorodelphax mirabilis Sw., Fam. Delphacide. 
8. Alimentary canal of Perkinsiella saccharicida Kirk., Fam. Delphacide. 

9. Alimentary canal of Tricentrus albomaculatus Dist., Fam. Membracide. 
10. Alimentary canal of Aleyrodes sonchi Kot., Fam. Aleyrodide. 
In all the figures of the alimentary canal the parts are more or less opened out, 


so as to show clearly. 


LETTERING OF FIGURES. 


a=anus. 

abd=abdomen. 

bm =basement-membrane. 

br=brain. 

ca=ceecum. 

chi=chitinous intima. 

cs=cardiac septum. 

cu=cuticle. 

dm1=inner diagonal muscles of cesoph- 
agus. 

dm?=outer diagonal muscles of cesoph- 
agus. 

en =viscid fluid between epithelium and 
peritrophic membrane, probably con- 
taining the enzymes; only shown in 
the figures in two or three places, to 
keep them clear; except in figure 4a. 


ep = epithelium. 

fr =food-reservoir. 

frm=food-reservoir muscles. 

frv=food-reservoir valve. 

g=genital opening. 

hd=head. 

hi=hind intestine. 

ht=heart. 

lab =labium. 

]Im=longitudinal muscles. 

loe=lumen of cesophagus. 

m=muscles. 

mes = mesothorax. 

met = metathorax. 

mi=mid-intestine (midgut, 
ron). 

mp=malpighian tubes. 


mesente= 
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n=nucleus. s=setz. 

nce=nerve-cord. sg=salivary glands. 
ns=neural septum. sgd=salivary gland duct. 

ce = cesophagus. sce = subcesophageal ganglion. 
cev = cesophageal] valve. tg=thoracic ganglion. 
pe=peritoneal membrane. tm = transverse muscles. 

ph =pharynx. tr= trachea. 

pm =peritrophic membrane. vm=valve muscles. 

pp =pharyngeal pump. y=yolk. 

pro=prothorax. 1, 2, 3=coxee. 


R, rec=rectum. 


ON THE EARLY STAGES OF SOME WESTERN 
CATOCALA SPECIES. 


By Wm. Barnes M. D. anv J. McDunnovucu Pu. D. 
Decatur, Ill. 


It was our good fortune in the autumn of 1912 to obtain ova of 
several species of Catocala whose early stages had never been stud- 
ied. Most of these we successfully bred through to the adult 
stage; colored figures of the larve have been made and will be 
published later in connection with Beutenmiiller’s Monograph of 
the Genus Catocala, which we have been asked by the trustees 
of the American Museum to revise and complete for publication; 
in the meantime we offer the following notes on the larval stages. 
The species in question may be roughly divided into two groups— 
- the oak feeders, comprising zoe, aholibah, ophelia, beutenmuelleri, 
and desdemona, and the willow and poplar feeders consisting of 
faustina, californica, irene, pura, and the species going under the 
name of aspasia Strecker. These two groups may be readily 
separated in the first larval stage by the fact that the sete arising 
from the primary tubercles are much longer in the oak feeders 
than in the willow and poplar feeders, giving the former under a 
lense quite a spiny appearance, whereas the latter appear almost 
smooth. Among themselves the larve of each group are very 
similar in the first stage; the oak feeders are of a bluish-gray color 
with more or less strongly developed deep brown lateral blotches 
on the first four abdominal segments, 5—6 brown lateral lines and 
at times a similar centro-dorsal line; the presence of this dorsal 
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line in Stage 1 separates zoe and aholibah from the other three 
species; these two may be distinguished from each other, apart 
from the ova, which are very dissimilar, by the fact that the brown 
lateral blotches in aholibah tend to form more or less evident trans- 
verse banding and the two spiracular lateral lines are more broken 
than in zoe; in later stages the two species diverge widely from each 
other. Of the other three desdemona is distinguished by possessing 
6 lateral brown lines in Stage 1 instead of 5 as in beutenmuellert 
and ophelia; of these latter two species ophelia shows two sub- 
dorsal lines in Stage I which are not developed in beutenmuellert 
until Stage II. In the later stages of all these species the spaces 
between these brown lines gradually become paler than the ground 
color, forming stripes to which the lines act as a border, becoming 
more wavy in character and finally breaking up into a series of 
dots scarcely to be distinguished from the general surface of the 
body which is strongly sprinkled with. similar dots; the dorsal 
stripe with its characteristic diamond-shaped enlargements on 
the abdominal segments appears usually in Stage II, either as 
pale irregular bordering to the centro-dorsal line, or failing this 
line as a pale stripe between the two subdorsal lines, in which case 
the centro-dorsal line makes its appearance later. 

The willow and poplar feeders bear still more resemblance to 
each other than the oak group and are almost indistinguishable 
from one another in Stage I. All have a reddish-brown head 
and a pale greenish body shading into purplish or blackish laterally, 
this darker portion crossed by three pale rather waved lines; 
aspasia is the palest, and is almost entirely whitish-green with 
only faint traces of the lines; calijornica is the darkest, being 
laterally almost black in Stage II; the others are intermediate. 
The development of the maculation is the direct antithesis of that 
found in the oak-feeders; the stripes develop directly from the 
pale lines of Stage I, the darker bordering lines (the only ones 
visible in the Ist stage of the oak-feeders) appearing only in the 
Qnd or 3rd stages. 

We append a more detailed description of the various stages :— 


Catocala zoe Behr. 
Ovum. Targe, echinus-shaped, liver-brown with irregular ring of yellow around 
widest part; strongly ribbed, about 16 ribs diverging from the micropylar area 
and branching into 2 or 3 almost immediately, these ribs crossed at right angles by 


190 Psyche {December 


very fine ribbing; micropylar area a rosette of minute cells. Width, 1.5 mm. 
Height, .8 mm. 

Stage I. Head flat, black; body blue-gray; a dark dorsal line; a lateral band 
paler than the ground color, bordered on each side by a fine dark line and containing 
a similar central line; two further dark subspiracular lines; on abdominal segments 
I-IV small round deep brown patches laterally; primary tubercles black, prom- 
inent especially those situated ventrad to the pale lateral stripe, each with a long 
black seta Beneath pale gray with central dark blotches. Length, 6 mm. 
Width of head, .5 mm. 

Stage II. Wead whitish, strongly marbled with black, with two black lines in 
front, bending away from each other as they approach apex of cheeks, a central 
dark line in clypeus and a curved line around lateral portion of the cheeks; body 
gray with dark brown dorsal line irregularly bordered with whitish, this color tend- 
ing to spread out into diamond-shaped patches towards rear of each segment and 
defined outwardly by a blackish line; lateral whitish band as before with dark 
borders and central line; below this a black line on a level with tubercle IV; a 5th 
subspiracular line bordered dorsally with whitish; dark blotches on abdominal 
segments 1-4 as in previous stage; tubercles large, black, increasing in size towards 
posterior end; prolegs with a strong black chitinous lateral plate. Beneath whitish 
with dark central blotches. Length, 12 mm. 

Stage III. Head as in previous stage; on the body the light stripes of the 
previous stage have so broadened that the general ground color appears light gray 
slightly mottled with flesh color, the darker portion being confined to a subdorsal 
irregular band and a similar lateral band in the region of tubercle III; a light gray, 
very irregular dorsal band defined outwardly by black lines and broadening into 
diamond patches at the rear of each segment with a dark centro-dorsal line; the 
subdorsal dark areas are more or less shaded with gray anterior to tubercle II; 
lateral gray area and dark lines as before; ventrad to this is the lateral dark area on 
a level with tubercle IV, paler on thoracic segments, with mere traces of dark lateral 
patches of previous stages, bounded ventrally by dark line; the light area ventrad 
to this contains two dark lines, the lower forming the outer margin; dorsal tubercles 
conical, shaded black and white, especially large on 8th abdominal segment; a 
small transverse dark wart dorsally on 5th abdominal segment. Beneath whitish 
with black central patches. Length, 18 mm. 

Stage IV. Head gray strongly striate with black; a black upright dash in central 
front portion of cheek and a broad curved lateral line of same color; body pale 
gray, marbled, rough and tubercular in appearance; markings essentially as in pre- 
ceding stage; the pale gray dorsal stripe with diamond-shaped enlargements is 
usually quite prominent owing to its being bordered by a darker gray subdorsal 
stripe, deepest in color on the Ist, 2nd and 5th abdominal segments; dark supras- 
piracular stripe distinct, paler in anterior portion and on 4th abdominal segment; 
dorsal tubercles pale, ochreous, raised, with more or less of a transverse ridge 
between the two tubercles II, especially marked on Ist, 2nd, 5th and 8th ab- 
dominal segments; on 5th abdominal segment a small dark transverse dorsal wart, 
shaded posteriorly with blackish; tubercle IJ on 8th abdominal segment large and 
conical; tubercle IV situated on a rather raised wart just behind spiracle; below 
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this a dark line in a paler field is distinguishable. Beneath pinkish white with the 
usual dark blotches. Length, 30 mm. 

Stage V. Head pale ochreous, the upper portion of the lobes tinged with 
orange, marbled with dark purple-gray. with black lateral line descending as far as 
the ocelli; slight central black line to clypeus. Body very warty both dorsally 
and laterally, with deep lateral indentations above and below the spiracular area, 
pale gray, marbled with olive brown, maculation quite similar to that of the pre- 
_ ceding stage; dorsal stripe pale gray, irregular, broadening at rear of each segment 
into diamond-patches which are tinged with ochreous on abdominal segments 1-4; 
subdorsal stripe dark brownish, broad, waved, prominent behind tubercle II on 
abdominal segments 1-3, 5 and 8, paler and more diffuse on the other segments; 
dark spiracular stripe, paler on the thoracic segments, abdominal segment 4, the 
anterior portion of 5 and posterior portion of 6; abdominal segments more or less 
humped dorsally between tubercules IT, most so on 5 and 8; tubercles situated on a 
raised hump, tinged with ochreous. Lateral filaments whitish. Beneath deep 
purple-pink with blackish central patches. Length mature, 40 mm. 


Food-plant: Buds and catkins of burr-oak. 

The young larvee emerge with the first warmth of spring, all 
the ova hatching within a short period of each other; the growth 
is very rapid, maturity being reached in less than a month; the 
pupal stage is about three weeks. 

The species is very easy to raise, the critical period being just 
before attaining full growth, when the larve seem liable to intes- 
tinal troubles which are apparently more or less contagious. In 
our brood there was also a noticeable difficulty in properly shed- 
ding the larval skin in transforming into the pupa. 


Catocala aholibah Stkr. 


Ovum. Dark dirty green, surface of egg strongly granulate but without ribs; 
micropylar area scarcely visible as a rosette of minute hexagonal cells. Diameter, 
2 mm. 

Stage I. Head deep brown, prothoracic plate black; body bluish-gray with 
brown dorsal line, three brown lateral lines of which the middle one is most distinct; 
two similar subspiracular lines the upper one rather curved and much broken; 
abdominal segments 1-4 crossed by broken broad transverse brownish bands, heavi- 
est laterally; tubercles large, black, with long sete. Beneath pale with central 
dark blotches. Length, 6 mm. 

Stage II. Head pale brown, strongly veined with black-brown, forming a line 
on each side arising from the mouth and curving outwards and upwards, broadest 
towards apex of lobes; central dark line to clypeus; body pale brown, slightly 
banded with brown on abdominal segments as before; a brown dorsal line broad- 
ening slightly towards rear of each segment and irregularly bordered with creamy, 
forming more or less distinct diamond-shaped patches as usual; two pale slightly 
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waved lateral lines and a tbird subspiracular one, much curved; tubercles large, 
black; slight dorsal transverse wart on the 5th abdominal segment and more prom- 
inent conical protuberance on dorsal portion of 8th; prolegs pale with black stripes. 
Beneath whitish with prominent black patches. Length, 10 mm. 

Stage III. Head pale, strongly lined with black, apex of lobes tipped with 
orange behind which is a heavy black curved line; body gray-purple with distinct 
black tubercles which at times are orange-tipped; a prominent transverse blackish 
wart on 5th abdominal segment and a conical protuberance tipped by tubercle IT on 
8th; similar lesser prominence on the 9th; lines and stripes as in preceding stage 
but broader and less distinct; lateral black shading below transverse wart of 5th 
abdominal segment. Length. 18 mm. 

Stage IV. Head pale creamy strongly lined with black in front and with apex 
of lobes tipped with orange behind which is heavy black marking. Body purple- 
brown, the Ist abdominal segment with pale creamy suffusion between and lateral 
to tubercles I and II, often very faint; stripes of previous stage not distinguishable 
but the black border lines have broken up into a series of irregular dotted lines on a 
more or less whitish ground, giving a general mottled appearance; tubercles orange, 
tipped with black and ringed at basewith white, the black color often predominating; 
transverse wart of 5th abdominal segment black, tipped with white at apex and 
defined laterally by the orange tubercles II; laterally to this is more or less oblique 
dark suffusion; prominent hump on 8th abdominal segment tipped by large conical 
tubercles IJ, orange in front, black posteriorly. Beneath whitish with black 
central blotches. Length, 30 mm. 

Stage V. Head pale ochreous, pitted, marbled with purplish gray with tips of 
lobes tinged with umber-brown, beneath which is a blackish dot and behind which 
on the dorsal portion of the lobe is a broad black stripe slightly curved at each end 
but not descending downwards below the level of the umber-brown area. Body 
pale liver-brown with numerous black dots encircled with white the remnant of 
the lines of earlier stages; tubercles coral or deep brown ringed at base with white; 
transverse wart of 5th abdominal segment whitish strongly marbled with black; 
6th and 7th abdominal segments laterally and posteriorly slightly discolored with 
brownish; 8th abdominal segment with strong dorsal hump on which are situated 
tubercles II, large, conical, directed backwards, umber tipped with black; spiracles 
situated in pale area, black-rimmed; legs pink, shields of prolegs, prothoracic and 
anal plates ochreous; filaments white; first abdominal segment between tubercle 
II and spiracle slightly paler, the remains of the patch of the previous stage. 
Beneath white with black and brown central blotches. Length, 60 mm. 


Food-plant: Buds and catkins of burr-oak. 

The emergence and habits of the young larvee coincide with 
those of zoe; in all its stages the species shows a close resemblance 
to sponsa of Europe. Ova from Truckee, Calif. and Provo, Utah 
gave rise to similar larve, the resulting imagines being also identi- 
cal except that the Utah specimens were generally larger. About 
1-4 of the Utah larve gave the form coloradensis Beut. which is a 
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mere aberration in which the primaries are distinctly paler and the 
brown band beyond the t. p. line more marked in consequence. 


Catocala beutenmuelleri B. & McD. 


Ovum. Flat, strongly ribbed; micropylar area forms a slightly raised button. ’ 
with central depression containing the micropyle itself; from the rim of this area 
17-20 broad unbranched ribs arise, crossed at right angles by numerous fine wavy 
cross-ribs. Color purple with yellow ring a short distance above the base. Diam- 
eter, 1 mm. 

Stage I. Head black. Body pale gray with 3 brown lateral stripes; diffuse- 
brown patches laterally on 1st four abdominal segments with traces of a 4th brown 
line posterior to them; below these a 5th subspiracular line; tubercles black, small,. 
with long setee. Beneath pale with central dark blotches. Length, 4 mm. 

Stage II. Head pale gray, heavily mottled with brown except in front and with 
two heavy dark curved lines below apex of lobes not reaching lower than apex of 
clypeus; five equidistant lateral and subspiracular lines as before, the 3rd line rather 
waved, the lower line distinct; dark lateral abdominal patches much fainter than 
in preceding stage; dorsal region with two brown lines narrowing between tubercles. 
I and spreading out towards rear of segments tending to form diamond-shaped 
patches of the enclosed space; traces of a centro-dorsal line between tubercles I 
on abdominal segments; on 5th abdominal segment a slight raised dorsal wart; 
on 8th abdominal a sma! conical projection; tubercles black with setz as before. 
Length, 9 mm. 

Stage IIIT. Wead as before but more striate with black. Body and markings. 
essentially as before but pale dorsal diamond-shaped patches more noticeable and 
the dark lines appearing more as border lines to enclosed yellowish stripes; small 
transverse wart on 5th abdominal segment; the rear portion of this segment and 
anterior portion of 6th shaded with blackish; 8th segment raised dorsally with 
conical reddish tubercles and a small black lunate mark posterior to these; pro- 
legs with black stripe. Length, 15 mm. 

Stage IV. Head pale, strongly marbled, apex of lobes slightly orange, below 
which is a small blackish curved mark; behind the apex of lobes a curved double 
black line extending laterally down the sides of the cheeks. Body gray, somewhat 
ochreous at the incisions of the first four abdominal segments; lines and stripes 
much as before but fainter, the former being broken up into a series of dots; tub- 
ercle on 5th abdominal segment black, prominent, with dirty brown oblique patch 
extending laterally downwards to base of prolegs; tubercles deep orange, those on 
8th abdominal segment situated on a strong hump behind which is a curved orange- 
mark; prolegs pale, striped with black; beneath whitish with the usual black 
patches. Length, 25 mm. 

Stage V. Head purplish gray marbled in the front of the lobes with darker;. 
the two tubercles at the apex of the lobes tipped with orange with dark blackish 
curved mark behind the apex. Body light gray, fairly smooth, with small oblique: 
ridges on the anterior abdominal segments extending laterally forward from tuber- 
cle II; pale dorsal stripe with diamond-shaped enlargements; remainder of body 
heavily marbled with black dots, representing the dark border lines of previous. 
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stages; a very prominent fleshy beak-like wart on 5th abdominal segment shaded 
with black and with black posterior markings extending obliquely downward over 
the anterior portion of the following segment; laterally the 5th segment is shaded 
with light brown extending between the prolegs on to the 6th segment; prom- 
jnent conical dorsal tubercles on the 8th abdominal segment with lunate brown 
mark behind extending to above spiracle; filaments whitish; beneath white with 
central black blotches. Length, 40 mm. 


Food-plant: Buds and catkins of oak. 

The larvee emerged about a week later than zoe and aholibah 
maturing rather more slowly than these two species; a number 
of the full grown larve refused to pupate but gradually shrivelled 
up and died; it is probable that better results would be obtained 
by isolating the larvee in the last stage. The prominent dorsal 
wart on the fifth abdominal segment would place the species in 
the ultronia group. In our opinion. beutenmuellert will prove to 
be a local race of verrilliana but we can find no larval description 
of this species. We cannot agree with Hampson who makes this 
species and werneri Bied. synonymous; this latter species, of which 
the type is in Coll. Barnes, shows much more affinity to violenta 
Edw. and we should not be surprised if it proved to be a mere 
aberrant form of the same; ophelia Hy. Edw. we have proved by 
breeding to be a species very distinct from beutenmuelleri and 
presumably therefore from verrilliana; breeding alone will show 
how closely it is related to violenta Edw. 


Catocala ophelia Edw. 


Ovum. WHemispherical, much higher than beutenmuelleri; ribbed, about 20 ribs 
attaining the edge of the raised circular micropylar area, every second rib branch- 
ing dicotomously in contradistinction to the preceding species where the ribs always 
remain single; color liver-brown with yellow ring near the base. Diameter, 1.2 mm. 

Stage I. Head blackish; body blue-gray more or less completely banded with 
‘brown on the first four abdominal segments, tending to form lateral and dorsal 
blotches; tubercles black with long black sets; geminate rather waved dorsal 
brown lines situated in the area between tubercles I and II and tending to separate 
towards rear of each segment; three lateral brown lines and two further subspirac- 
ular ones. Beneath whitish with brown central patches. Length, 6 mm. 

Stage II. Head pale gray, marbled with black with inverted V shaped black 
mark on front of each lobe and central black dash on clypeus. Body pale yellowish 
gray with black tubercles and traces of lateral purplish patches of previous stage; 
markings as before with the addition of a centro-dorsal broken stripe, thickened 
slightly at intervals. Length, 11 mm. 

Stage III. Head same as before. The lines on the body of the previous stage 
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now appear as border lines to three pale ochreous stripes; dorsal stripe broadening 
to the usual diamond shaped patches and with central dark line, thickening in these 
same patches; small dark transverse tubercle on 5th abdominal segment; dorsal 
protuberance on the 8th abdominal segment with large conical flesh-colored tuber- 
cles; 9th segment similar but smaller. Length, 18 mm. 

Stage IV. Head pale with V mark and central dash as before; apex of lobes 
tinged with orange; cheeks bordered by a double black curved line. Body pale 
gray, the markings essentially as before but fainter, the black border-lines broken 
up into dots, the lateral stripes most marked between prolegs of 5th and 6th abdom- 
inal segments, the ground color being here somewhat darker; dorsal wart on 5th 
abdominal segment small, shaded with blackish; tubercles orange, II on the 8th 
abdominal segment large, extended backward and situated on a prominence. 
Beneath white with black central patches. Length, 30 mm. 

Stage V. Head pale purple-gray, apex of lobes white, slightly lined with orange- 
red and purple, the white color extending down cheeks frontally in irregular lines; 
a black lateral border line to cheeks shaded inwardly with orange. Body deep 
gray, smooth, heavily dotted with black; stripes of the previous stages fairly dis- 
tinct; tubercles small, brick-red, tubercle IJ on 8th abdominal segment large, 
situated on prominence; wart on 5th abdominal segment small dusky; an och- 
reous subspiracular stripe between prolegs of 5th and 6th abdominal segments, 
shaded dorsally with deep smoky gray; filaments whitish. Beneath white with 
the usual dark central patches. Length, 40 mm. 


Food-plant: Buds and catkins of burr-oak. 

The species may at once be separated from the preceding by 
the lack of the prominent hump on the 5th abdominal segment 
and the presence of an ochreous patch between prolegs of 5th and 
6th abdominal segments. It coincides with beutenmuelleri in 
its general habits. The parent moth was captured at Provo, Utah. 


Catocala desdemona Edw. 


Ovum. Pale yellowish, very finely ribbed with numerous branching ribs, hemi- 
spherical; micropylar area slightly raised, circular. 

Stage I. Head brownish; body pale gray with fairly large black tubercles and 
brown lateral patches on abdominal segments 1-4 tending to broaden into trans- 
verse bands; three brown lateral lines and traces of three further lines below these 
the upper two of which are only visible behind the lateral brown patches. Beneath 
pale with central brown blotches. Length, 6 mm. 

Stage II. ead gray with curved black line in frontal portion of cheek curving 
outward toward apex of lobes; central black line on clypeus. Body gray with 
pale germinate dorsal stripes bordered with dark brown and tending to coalesce; 
two pale lateral stripes similarly bordered; a third subspiracular one; a faint 
brown line defines the pale ventral area; traces of the dark lateral patches still 
present. Length, 13 mm. 

Stage III. Head pale gray slightly tipped with orange; dark W mark in frontal 
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portion of cheeks and dark curved lateral border to same; clypeus with central 
dark line. Body pale gray; dorsal and three lateral creamy stripes prominent, 
bordered by brown lines; 5th abdominal segment with small dorsal wart tipped 
with reddish at apex; from this wart a dusky lateral shade extends downward to 
the prolegs, crossed by the pale lateral stripes; tubercles reddish, tubercle II of 
8th abdominal segment conical, with dark lunate reddish line posterior to it; 
prolegs striped with black. Length, 18 mm. 

Stage IV. Head gray, apex of lobes tinged with orange-red; lobes strongly 
marbled vertically forming W mark frontally; geminate lateral black curved 
line and central line to clypeus. Body gray with paler creamy stripes; dorsal 
stripe, as usual, tending to diamond-shaped enlargements, with centro-dorsal dark 
line and similar colored border-line, most prominent at rear of Ist four abdominal 
segments; three pale lateral stripes bordered with blackish lines which tend to 
break up into dots; on 1st abdominal segment a dark oblique lateral shade extends 
forward from tubercle II toward the 3rd pair of legs; dorsal wart on 5th abdominal 
segment flesh-colored with diffuse darkish shade extending from it laterally to 
prolegs; tubercles orange; curved line behind the conical dorsal tubercles on 8th 
abdominal segment brownish. Beneath whitish with the usual dark blotches. 
Length, 20-30 mm. 

Stage V. Head whitish tinged with orange in front and along sides of cheeks; 
pale purple gray marbling in front forming a W mark, black border stripe to cheeks. 
laterally. Body pale to dark gray caused by numerous dark dots on a whitish 
ground; dorsal and lateral stripes of previous stage distinct, latter waved and irreg- 
ular, the dark border lines broken up into dots, most distinct behind tubercle II 
on first 5 abdominal segments as lower border of the dorsal stripe and upper border 
of the first lateral one; on first abdominal segment an oblique pale shade running 
from tubercle II to beyond spiracle and bordered posteriorly slightly with dark gray; 
wart on 5th abdominal segment fairly large, tipped with white, with brown marbling 
at base, lateral to this wart an oblique brownish shade crossed by the pale stripes 
and with the ground color showing on a level with the spiracle as a dark gray cross- 
stripe; reddish lunate dorsal line on 8th abdominal segment posterior to the large 
conical tubercles II; tubercles orange with white base; prolegs pinkish marbled 
with brown; filaments white. Beneath white shaded with pink with the usual 
dark central blotches. Length, 50 mm. 


Food-plant: Buds and catkins of burr-oak. 

This species was the latest of the oak-feeders to emerge; after 
reaching its full size the larvee seem to find difficulty in pupating, 
a number of ours dying at this stage. The larva is considerably 
larger and more variegated than that of either ophelia or beuten- 
muellert. 


Catocala pura Hist. 


Ovum. Hemispherical, deep purplish-red banded with yellowish near base, 
ribbed, the ribs branching into two or three shortly after leaving micropylar area 
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which is slightly raised. Very similar to the egg of C. faustina. Diameter, 1.25 
mm. 

Stage I. Head red-brown. Body when first emerged blackish, later dirty 
green shaded with purplish anteriorly and posteriorly, with three pale lateral lines; 
tubercles small, black, with short sete. Beneath paler with faint central dark 
blotches. Length, 5-6 mm. 

Stage II. Head pale creamy, cheeks slightly marbled with light brown; body 
light brown, the three pale lines have broadened into waved stripes bordered with 
darker lines; a pale dorsal stripe, expanding more or less into diamond patches 
and with trace of centro-dorsal line; 5th abdominal segment with slight trans- 
verse black wart from sides of which an oblique black patch extends backward and 
downward to just above the prolegs of 6th segment; a lunate dorsal black Jine on 
8th abdominal] segment the dorsal tubercles of which are slightly raised and conical; 
all other tubercles very minute; prolegs pale. Length, 15 mm. 

Stage III. Head creamy tinged with orange below the apices of the lobes, 
pale brown frontal marbling, two lateral deep brown lines on the cheeks. Body 
pale gray-green, having a general marbled appearance; marking essentially as in 
previous stage, the pale stripes however are scarcely distinguishable and the brown 
border lines appear prominent, giving the appearance of 7 waved lateral lines and 
a similar dorsal one; rear portion of 5th abdominal segment velvety-black, this 
color extending obliquely downwards to prolegs of 5th and 6th segments; a small 
dorsal wart tinged with orange situated in this black area; tubercles pale orange, 
tubercle II on 7th abdominal segment tinged posteriorly with black, on 8th with 
a black lunate dorsal mark, slightly broken in the center posterior to this tubercle. 
Length, 25 mm. 

Stage IV. Head creamy, apical portion of lobes orange below which is pale 
brown marbling, cheeks with dark curved border-line. Body pale gray-white, 
the blackish border-lines resolved into dots giving a general marbled appearance; 
transverse orange wart on 5th abdominal segment with the black shading of the 
previous stage less pronounced, only traces of this color being visible above the 
prolegs; tubercles orange, tubercles II on 8th and 9th abdominal segments being 
situated on conical prominences, the former the larger; lunate black mark on 8th 
as before but unbroken; dorsal diamond patches on abdominal segments shaded 
with pale orange-brown. Length, 30 mm. 

Stage V. Wead pale gray; apical portion of lobes with rather prominent tubercle 
shaded broadly with orange; purplish marbling and black lateral border as before. 
Body round and smooth, pale whitish gray, heavily sprinkled with black dots which 
tend to form wavy longitudinal lines; pale dorsal diamond patches faintly visible, 
slightly tinged with ochreous; prominent reddish ochreous hump on 5th abdominal 
segment at times with traces of the black lateral shading of former stages, often 
entirely without this; lunate mark of 8th abdominal segment less distinct than 
before, tubercle II prominent, conical; legs flesh-colored; filaments grayish. Be- 
neath white with the usual dark central patches. Length, 60 mm. 


Food-plant: Poplar. 
The ova start hatching soon after the first warm weather in 
spring the period of emergence extending over several weeks. 
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We were very successful with this species and secured a long 
series of moths; two forms were represented in about equal num- 
bers—the typical one with black shade extending nearly the 
whole length of wing above inner margin and a form in which 
this shade was lacking, the wing being more even gray; both 
these forms were the offspring of a single 9. 


Catocala aspasia Stkr. 


Ovum. Laver-brown, micropyle and broad irregular ring at upper part of egg 
pale greenish yellow; ribbed but not very strongly, the ribs dividing below micro- 
pylar area into about 30-40. Diameter, 1 mm. 

Stage I. Head pale brown; body pale greenish white, semitransparent, shading 
slightly into reddish laterally with traces of three pale lateral lines; tubercles very 
minute with small sete. Length, 5 mm. 

Stage II. Wead creamy, slightly marbled with pale brown; body whitish, 
slightly green tinted, an irregularly broadening dorsal] stripe and three lateral ones. 
are visible largely due to the pale brown linear borders; a faint trace of brownish 
lateral shading on 5th abdominal segment, prolegs concolorous. Beneath pale 
with dark central patches. Length, 12 mm. 

Stage III. Much as before; head shaded slightly with pale yellow at apex of 
lobes; body with stripes less visible and bordering lines broken up into dots, giving 
a general marbled appearance; very small wart on 5th abdominal segment, slightly 
yellow, with still fainter traces of lateral black shading; tubercle II on rear segments 
slightly yellow with traces of a lunate dorsal black mark on the 8th abdominal 
segment as found in pura. Length, 20 mm. 

Stage IV. Head whitish, clypeus slightly marked with pale brown, apex of 
lobe tinged with yellow-orange below which is brownish marbling of which a dash 
on a level with side of clypeus is most prominent; black border line to cheeks 
extending to eyes and not very clearly defined on the summit of the head. Body 
whitish gray with much clearer markings than before; dorsal series of pale diamond. 
patches with centra] brown line; subdorsally two waved black dotted lines the 
upper one forming border to diamond-patches, the lower one on a level with tubercle 
III, most prominent toward the rear of each segment giving a distinctly blackish 
appearance; laterally the body surface is thickly covered with black and brown 
dots formed into more or less parallel lines, the enclosed spaces being slightly tinged 
with lemon yellow; prominent yellowish hump on 5th abdominal segment at times 
slightly shaded with black laterally but mostly without this; small blackish dorsal 
lunate mark on 8th abdominal segment; dorsal tubercles yellowish, tubercle II 
on rear segments not very prominent; prolegs tinged with pinkish. Beneath 
white. Length, 35 mm. 

Stage V. Head creamy, clypeus with two vertical purple-black dashes; apex 
of lobe strongly tuberculate, orange; black border laterally to cheeks extending 
from palpi upwards, not clearly defined on summit of head; purplish marbling in 
front forming small patch below the orange tubercle and a vertical dash opposite 
clypeus. Body varying from pale ochreous to pale brown, sprinkled with deeper 
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colored dots, usually with subdorsal blackish band formed of numerous spots 
defining the pale diamond shaped patches, most accentuated behind tubercle II; 
a similar but less distinct spiracular band; tubercles yellow-ochre, small; wart on 
5th abdominal segment not prominent, tinged with ochreous; vague traces of a 
black dorsal lunate mark on 8th abdominal segment; tubercle II on this segment 
not much larger than on preceding segment; legs and prolegs pale tinged with 
pinkish; spiracles ochreous ringed with black, filaments pale. Beneath whitish 
with the ordinary black blotches. Length, 45 mm. 


Food-plant: Poplar. 

The larva emerges somewhat later than pura; we brought a 
number of larve to maturity but they all failed to pupate and 
gradually shrivelled and died. Strecker’s aspasia was described 
from Lower California and we are in doubt whether the name 
will apply to the form found in Utah and Colorado which com- 
monly goes under the name aspasia. The larve in Stage III 
show great similarity with the final stage of pura, but in their 
maturity apparently approach closest to parta. 


Catocala faustina Stkr. 


Ovum. Echinus-shaped; deep purple-brown with blotches of pale greenish 
apically and a narrow central band of similar color; micropylar area arising from 
slight depression at apex of egg, irregularly circular, formed of minute cells sur- 
rounded by ring of single larger cells; remainder of surface with longitudinal ribs 
of which 17-20 attain edge of micropylar area, branching immediately below it 
either once or twice and forming 35-40 ribs near base of egg; these are crossed by 
minute transverse ribbing. Diameter, 1 mm. 

Stage I. Head pale brown, mouth parts whitish. Body smooth, pale gray- 
green shading into purplish laterally with 3 pale waved lateral lines; prothorax, 
anal plates and plates on sides of prolegs gray-brown; tubercles minute black 
with small setz. Beneath pale with the usual dark central blotches. Length, 
5 mm. 

Stage II. Wead red-brown, paler towards front, mottled. Body smooth pale 
greenish brown, paler than in preceding stage, shading laterally into purplish, 
this color especially marked above prolegs forming more or less evident blotches; 
three pale lateral lines as before. Tubercles small, black, larger posteriorly. In 
later stage of growth a pale irregular dorsal band with diamond patches is visible 
and there are traces of a transverse reddish wart on 5th abdominal segment. 
Length 10 mm. 

Stage III. Head pale in front, cheeks mottled with brownish with blackish 
curved lateral line. Body light-brown, pale dorsal irregular: band bordered by 
dark lines and with the usual diamond-shaped enlargements; the three pale lines 
of earlier stages have broadened into irregular pale reddish bands, defined and bor- 
dered by dark lines; a transverse black wart across the rear of 5th abdominal 
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segment with slight central reddish portion; lateral black shading on 5th and 6th 
abdominal segments extending down over prolegs; a black lunate mark on rear 
of 8th segment dorsally; tubercles red-brown. Beneath whitish with black patches. 
Length, 20 mm. 

Stage IV. Head pale, apex of lobes orange, this color extending downward 
to the region of the ocelli, the whole frontal area bordered by an encircling black 
band. Body smooth, slender, pale purple-brown with orange tubercles of which 
II is the largest, especially on the rear segments; dorsal stripe of previous stage 
shows strong central brown marbling; the lateral stripes are more or less lost in 
the brown marbling which is responsible for the general body-color, traces of the 
defining darker lines may be found in longitudinal rows of dark dots; a prominent 
pale orange transverse wart with brown basal shading on 5th abdominal segment; 
laterad to this orange brown shading extends obliquely backward over rear portion 
of 5th and front portion of 6th segments; prolegs pale ochreous, shaded with brown 
on the contiguous sides; claspers bordered inwardly with blackish; lunate mark 
on 8th abdominal segment orange-brown bordered posteriorly with blackish; 
tubercles prominently orange; spiracles situated in a pale area, black rimmed. 
Length, 35 mm. 

Stage V. Very similar to the preceding stage. Color pale brown. The lateral 
oblique patch of brown on 5th and 6th abdominal segments has almost disappeared, 
when present it is a pale suffused brown, scarcely deeper than the ground-color, 
crossed by slightly darker shade-lines; filaments whitish. Length, 55 mm. 


Food-plant: Willow. 

We received a large number of ova laid by typical faustina and 
the forms diantha, verecunda and zillah. The species seems quite 
difficult to breed and we had success only with those larvee which 
hatched earliest and were fed on willow-catkins; the parent of 
these was a @ diantha and the resulting progeny was about 
equally divided between diantha and verecunda; larve of the 
other forms attained maturity in numbers but died before pupa- 
tion; we could see nothing in the larve to warrant the supposition 
that faustina is distinct from verecunda as a species; the eggs 
hatch over a very extended period and when the first imagines 
appeared in June we still had young larve in the first stage. 


Catocala californica Edw. 


Ovum. Not distinguishable from that of C. faustina, deep purple-brown blotched 
apically with yellowish and with a yellowish central band. 

Stage I. Head pale brown; bedy dark greenish with three pale lateral stripes; 
scarcely to be distinguished from that of faustina. Length, 5 mm. 

Stage II. WHead pale, very strongly marked with black. Body greenish-black, 
deepening in color posteriorly, with pale broad irregularly edged dorsal stripe 
and three pale waved lateral lines; small black transverse wart on 5th abdominal 
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segment almost hidden in the ground-color; tubercles small, black; prolegs pale. 
Beneath pale with the usual central blotches. Length, 11 mm. 

Stage III. Head pale, lobes tipped with orange apically, marbled with brown 
in front and bordered by a deep brown lateral line. Body pale greenish-brown, 
paler dorsally; dorsal stripe with central dark line; three lateral pale waved stripes. 
bordered with dark brown; tubercles more or less orange; transverse wart of 5th 
abdominal segment mostly velvety-black, tipped with orange, with strong lateral 
and posterior black shading extending down over prolegs of 5th and 6th segments; 
tubercles II of 8th abdominal segment conical with black lunate mark posterior: 
to them. Length, 18 mm. 

Stage IV. Head with the apical orange shading more extended, front of lobes 
marbled with pale brown with strong lateral black encircling band. Body pale 
purplish-gray; a rather vague pale dorsal stripe with diamond-shaped enlarge- 
ments and central dark line; the three lateral stripes indistinct with the border 
lines broken up into a series of dots; tubercles orange, tubercle II being more 
prominent than in faustina; a prominent transverse wart on 5th abdominal seg- 
ment, orange, blackish at base, with black-brown shading extending obliquely 
laterally as far as the prolegs, much more distinct than in faustina, 8th abdominal 
segment with conical tubercles dorsally and lunate black-brown mark as before. 
Length, 26 mm. 

Stage V. Head purplish in front, marbled with paler, with diffuse orange shading 
apically and broad black encircling ijine laterally extending downward to mouth 
parts; clypeus outlined basally with black with blackish central mark. Body 
purplish-brown heavily mottled with black-brown dots; paler dorsal stripe with 
diamond patches as before; three lateral pale stripes more or less traceable; tuber- 
cles reddish orange, paler laterally; tubercle IL prominent, marked posteriorly 
with black especially on 5th and 7th abdominal segments; prominent wart on 
5th abdominal segment, reddish orange, marbled with brown; brown lateral 
oblique patch as before, crossed by a purple-brown spiracular stripe, above which 
is some diffuse purplish shading and below which a purplish line extending down 
over the 8rd and 4th pairs of prolegs; lunate black dorsal mark on 8th abdominal 
segment usually distinct, extending laterally to spiracles, these latter ochreous, 
black rimmed; legs and prolegs purplish with ochreous shading, filaments whitish. 
Beneath whitish tinged with pink with the usual central blotches. Length, 60: 
mm. 


Food-plant: Willow. 

The larve are very closely allied to those of faustina but may 
be distinguished in early stages by the darker coloration and in 
the final stage by the much greater prominence of the lateral 
dark patch on 5th abdominal segment. We were not very suc- 
cessful with the brood, only bringing a few to the imaginal state}. 
these all showed the prominent waved white subterminal line 
and some white patches in the cell. 
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Catocala irene Behr. 


Ovum. Similar to that of C. californica and faustina. 

Stage I. Scarcely to be distinguished from faustina; head pale red-brown; body 
greenish-gray shading into purplish laterally with three pale lines of ground color. 
Length, 5 mm. 

Stage II. Head whitish, marbled with blackish stripes, with slight tinge of 
orange apically. Body pale gray-green, laterally greenish-black with three pale 
waved stripes; a faint dorsal stripe with diamond-shaped enlargements. Length, 
11 mm. 

Stage III. Wead pale with brown marbling, shaded with orange at apex and 
with black lateral border-lines not meeting dorsally. Body light olive-brown with 
pale dorsal and lateral stripes as before bordered with deep brown, the lower border 
of stripe II and the upper one of III especially prominent; transverse wart on 
5th abdominal segment reddish with ochreous apex; below the wart a black- 
brown lateral shade broken by the pale stripes, deepest in color above stripe III 
and tending to extend along its dorsal margin towards anal segment; dorsal tuber- 
cles orange, larger and conical on 8th abdominal segment with slight black lunate 
marks behind them not meeting dorsally. Length, 17 mm. 


Food-plant: Willow. 
We were unsuccessful in bringing the larve to maturity. They 
are evidently also allied closely to faustina. 


THE DISTRIBUTION OF SOME SPECIES OF 
DROSOPHILA. 


By Cuaries W. JoHNson, 
Boston Society of Natural History, Boston, Mass. 


In making a careful faunal survey of any given area, covering 
a number of years, the gradual or sudden appearance of a species 
common in other sections, is often of greater importance from the 
standpoint of geographical distribution than the capture of a num- 
ber of rare species, often widely distributed, but of whose life his- 
tory or of the factors governing their distribution little is known. 

During the early fall, while experimenting with various species 
of fungi in an effort to breed some Platypezidz, my attention was 
called to several dark colored flies which alighted repeatedly on 
the netting of many of the jars containing decayed fungi. On 
capturing several of these I was surprised to see Drosophila repleta 
Woll. (D. punctata Loew), the first I had seen in Boston. I had 
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taken several specimens of this Southern species in Philadelphia, 
in 1898, had received it from Providence, R. I., in 1904 and from 
Fall River, Mass., in 1905. Recently Dr. E. P. Felt recorded the 
species as having been taken in New York City and also at Albany 
in September and October, 1908. 

Another species which appeared later (October 15-20) in large 
numbers in the same jars of fungi, was D. busckii Coq., a species 
described from the District of Columbia, West Virginia and IIli- 
nois in 1901. In 1908 Mr. Wm. Reiff obtained this species from 
his breeding cages at Forest Hills, Mass., and in 1912, Mr. P. W. 
Whiting also obtained it at the same locality on decayed meat, 
while breeding Lucilia. 

It seems hardly possible that these social flies could have escaped 
detection if they had been here in numbers for any length of time, 
nor is it likely that they have been introduced suddenly by com- 
merce, although the fruit trade may have aided in the wide distri- 
bution of D. repleta throughout the United States, as recorded by 
Mr. Frederick Knab in Psyche Vol. XIX, June, 1912. 

The corresponding distribution of D. repleta and D. melano- 
gaster Meig. (D. ampelophila Loew) and the fact that in America 
both were first described from Cuba, seem to point conclusively 
to similar lines of dispersal. In 1862, Loew described D. ampelo- 
phila and in a note says: “Drosophila ampelophila is very frequent 
in the Southern regions of Europe, nor is it entirely wanting to 
middle Europe; it also inhabits the Southern parts of Africa.” 
[Translation.] i 

Meigen in 1830 had described the form with blackish abdomen 
from Europe as D. melanogaster and the same form was.described 
by Zetterstedt in 1847 as D. nigriventris. In 1875, Rondani de- 
scribed the yellow form from Italy as D. wvarum. 

From the time of Loew’s description in 1862 until about 1879, 
there seems to be no record in America bearing positively on this 
species. Then a number of articles were published indicating that 
their appearance in great numbers was evidently not a common 
occurrence. In the Canadian Entomologist, Vol. 14, p. 101, 1882, 
G. G. Bowles of Montreal says: “In August of 1879, I met with 
a small dipterous fly, Drosophila ampelophila Loew, in considera- 
ble numbers.” In the same Journal, page 138, 1882, Dr. W. S. 
Williston says: “In the Autumn of 1879, I bred and recognized 
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numerous specimens of Drosophila ampelophila Loew, at New 
Haven, from decaying pears, and labelled specimens bearing date 
of October 30. Since then I have observed them in August, Sep- 
tember and October in the greatest abundance in Massachusetts. 
and Connecticut.” After quoting the above note by Loew on its 
distribution he says: ‘‘The question is an interesting one: In 
which continent is it a native?”’ 

Lintner, in his first annual report, 1882, page 216, says, in refer- 
ring to some small flies that were sent to him, “‘ They proved to be 
identical with numerous specimens of Drosophila ampelophila in 
my collection, having the memorandum of “bred from a jar of 
pickled plums, September, 1875.’’ Comstock, in the Report of 
the Department of Agriculture 1881-1882, describes and figures its 
life history. 

The question to be considered now is, did this species occur in 
the Northern States during Say’s, Harris’ or Fitch’s time, or has 
it worked northward since then? Say might have overlooked it, 
but for Harris, and especially Fitch—who described so many mi- 
nute diptera, to have entirely ignored this species, seems im- 
probable. 

To return to D. repleta whose dispersal throughout the United 
States is so fully recorded. This was described by Loew from 
Cuba in 1862 as D. punctulata. It had, however, been previously 
described from Madeira by Wollaston in 1858. In 1886, Mik 
described the same species as D. aspersa from Vienna, Austria and 
Ashanti, W. Africa. The more gradual and recent dispersal of D. 
repleta would indicate that it was not indigenous to America and 
that it undoubtedly appeared first in the West Indies. There is 
no evidence to dispute the fact that D. melanogaster might also. 
have appeared first in the West Indies and being more prolific, 
has spread with greater rapidity. 

I think we can thus reasonably consider the Eastern Continent 
as the original habitat of the two species and that they have been 
introduced either by vessels sailing from Southern Europe during 
the Spanish régime or from Western Africa during the slave trade. 
There is another fly that is supposed to have been introduced in 
this manner. Osten Sacken, in describing Borborus venalicius 
(Cat. of Diptera, p. 263, 1878), from Cuba, says: “Dr. Loew in- 
forms me that this is an African species; and as I found it abun- 
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dantly in Cuba, it seems probable that it was brought over in slave 
ships.”’ This species has also spread northward into Florida and 
Bermuda and southward to Brazil. 


NOTE ON TWO PREOCCUPIED MUSCID NAMES. 


In the April issue of Psyche I published a synopsis of the Sapromyzide in which 
on page 58 was described a new genus of Sciomyzidse under the name Poecilomyia. 
Hendel (Genera Insectorum, Richardiine, p. 24, 1911), has previously used this 
name, hence I propose to change it to Poecilographa. In the same paper, on 
page 73, I described a Minettia annulata, overlooking Becker's Lauxania annulata 
(Ztschr. Hym. Dipt., 1907, 383). In as much as the present tendency is to con- 
sider Minettia as a subgenus of Lauxania the preoccupied name may be changed 
to annularis. 

A. L. MeLanper. 


BOOK REVIEW. 


Seitz, Adalbert. The Macrolepidoptera of the World. To be completed in 16 
volumes containing about 485 parts, of which two complete volumes and numer- 
ous parts have been issued. Stuttgart, Verlag des Seitzschen Werkes (Alfred 
Kernen) 1906. 


This elaborate compendium of the larger Lepidoptera, undertaken by Professor 
Seitz in 1906, has now reached the stage that its completion within a reasonable 
time seems to be assured. A large number of fascicles have been issued by Seitz 
and his various collaborators, who include, Aurivillius Bartel, Eiffinger, Fruhstorfer, 
Griinberg, Haensch, Janet, Jordan, Mabille, Pfitzner, Prout, Réber, Rothschild, 
Standfuss, South, Strand, Warren and Weymer. 

The main feature of the work is a large series of beautifully executed, colored 
plates, which according to estimate will number about one thousand in the com- 
pleted set. All which the reviewer has seen are of very exceptional quality in spite 
of the low price at which they are sold. The letter-press includes descriptions of 
genera and higher groups as well as of species and these seem on the whole to be 
fairly complete, although occasionally the specific descriptions drift into a run- 
ning commentary on the illustrations. Considering, however, the enormous mass 
of material to be dealt with, the authors are to be congratulated on avoiding this 
latter condition to a very great extent. Taken together, the text and figures should 
make it a comparatively simple matter for any one to identify a large proportion 
of the species that are described and figured. To facilitate this process, the faunze 
of the different zodlogical regions have been grouped into four independent series 
dealing with the Palearctic, American, Indo-australian and African faunze respec- 
tively. Each is to be complete in itself as a set of four volumes and an additional 
17th volume to contain general matter on structure, biology and distribution is 
promised. 

Lepidopterists as well as amateur collectors throughout the world will be very 
fortunate to have such a generally complete cyclopedic account of the larger but- 
terflies and moths. Cea: 
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EXCHANGE COLUMN. 


Wanted, in exchange or for cash, North American Catocala.—Rudolph C. B.. 
Bartsch, 46 Guernsey Street, Roslindale, Mass. 

Empidide desired from any part of the world.—A. L. Melander, Bussey Insti- 
tution, Forest Hills, Mass. ; 

Will name and return species in certain families of Coleoptera. Buprestidee 
especially desired—cC. A. Frost, 26 Pond Street, South Framingham, Mass. 

Wanted. Insects from ant-nests, with specimens of the ants, from any part of 
the world. Will give Coleoptera, Diptera and Hymenoptera from the Western 
United States—W. M. Mann, Bussey Institution, Forest Hills, Mass. 

Will exchange for Geometride from any section of North America, or identify 
material for privilege of retaining examples.—L. W. Swett, 501 Washington Street, 
Room 44, Boston, Mass. 

Will exchange insects of various orders for Parsitic Hymenoptera from any 
part of the world.—C. T. Brues, Bussey Institution, Forest Hills, Mass. 

Wanted, for cash or exchange, living material of Lucilia from the Southern 
States; also living material of Cynomia mortuorum from Europe and any other 
species of Cynomia except Cadaverina. Will give directions for shipment.—P. W. 
Whiting, Bussey Institution, Forest Hills, Mass. 

Carabus chamissonis and other rare Coleoptera for Dytisidz not in my collection. 
—F. W. Dodge, Melrose Highlands, Mass. 

Wanted. Ants from all parts of the world.—W. M. Wheeler, Bussey Institution. 
Forest Hills, Mass. ‘ 

I pay cash or give American and exotic insects in exchange for fertile eggs of 
Catocala spp., living Cataocla 2 Q (captured specimens only), hibernating pup 
and larve of any other group of Lepidoptera.—William Reiff, 366 Arborway, 
Jamaica Plain, Boston, Mass. 

Numbers of American Museum Journal Desired. Vol. III, No. 4. Vol. V, 
Nos. 1, 2 (including Guide leaflet 18), and 3.—Nathaniel T. Kidder, Milton, Mass. 

Florida insects of all orders, also Fish, Batrachians, Reptiles, Shells and Marine 
Invertebrates sold by A. G. Reynolds, Gulfport, Florida. 
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(New species and new names in boldface type.) 


Acalyptrate muscide, 166. 

Acaulona peruviana, 93. 

Adejeania, 105. 

Aethalion recticulatum, 4. 

Agrion equabile, 173. 

Agrion equabile coloradicum, 173. 

Agrion equabile yakima, 173. 

Agrion, species of in Colorado, 173. 

Alexander, C. P., on New Neotropical 
Antochini, 40. 

Aleyrodes sonchi. 

Ancistrocephalus, 158. 

Ancistrocephalus kelloggi, 159. 

Anomala apacheana 

Anomala camanche, 29. 

Anomala carinifrons, 30. 

Anomala cavifrons, 30. 

Anthus lutescens, Mallophaga on, 16. 

Antocha, 41. 

Antochini, key to genera of, 40. 

Antochini, New Neotropical, 40. 

Ants, collected in Georgia, 112. 

Aphiochea costalis, 24. 

Aphiocheta ciliata, 26. 

Aphiocheta epetre, 24. 

Aphiocheta flavipalpis, 25. 

Aphiocheta projecta, 26. 

Aphiocheta subciliata, 26. 

Aphodius columbiensis, 29. 

Aphodius iowensis, 28. 

Aphodius opacus, 29. 

Argiope riparia, 34. 

Artificial propagation of parasites of 
the stable fly, 154. 

Aspidioproctus armatus, 32. 

Aspidioproctus maximus, 32. 

Asynapta frosti, 143. 

Asynapta nobilis, 142. 

Atarba, 41. 

Aateca, 9. 


Banks, on Neuropteroid insects from 
Brazil, 83. 

Barnes, on early stages of Catocala, 
188. 

Bee, a New of the Genus Emphor, 107. 

Bee, a Vernal, 147. 

Bees, stingless, habits of, 1. 

Betis oldendorffi, 85. 

Book Review: The Macrolepidoptera 
of the World by A. Seitz, 205. 

Borborus venalicus, 204. 


Bowditch, on Phytophaga from Brazil,. 
125. 

Bradjustagia randu, 32. 

Brazil, Neuropteroid insects from, 83. 

Brazil, Phytophaga from, 125. 

Brazilian Mallophaga 15. 

Brues, C. T., on a New species of 
Phoridee from New England, 90. 

Brues, C. T., review of Comstock’s. 
Spider Book, 54. 

Brues, C. T., review of Seitz’s Macrol- 
epidotera of the World, 205. 


Caliope elise, 7. 

Caliope nigerrima, 71. 

Calepteryx, species of in Colorado, 173. 

Camponotine, from Georgia, 116. 

Campophilus  melanoleucus, Mallo- 
phaga on, 19. 

Campsurus dorsalis, 84. 

Campsurus latupennis, 84. 

Camptoprosopella claripennis, 76. 

Camptoprosopella, synopsis of, 76. 

Catocala, early stages of some western 
species of, 188. 

Catocala abolibah, early stages of, 191. 

Catocala aspasia, early stages of, 196. 

Catocala beutenmuelleri, early stages of, 
193. 

Catocala californica, early stages of, 200. 

Catocala coloradensis, 192. 

Catocala desdemona, early stages of, 195. 

Catocala diantha, 200. 

Catocala faustina, early stages of, 199. 

Catocala irene, early stages of, 202. 

Catacola ophelia, early stages of, 194. 

Catocala parta, 199. 

Catocala pura, early stages of, 196. 

Catocala ultronia,194. 

Catocala verecunda, 200. 

Catocala verrilliana, 194. 

Catocala violenta, 194. 

Catocala wernert, 194. 

Catocala zillah, 200. 

Catocala zoe, early stages of, 189. 

Central American stingless bees, 1, 10. 

Ceratocheilus, 40, 48. 

Ceratocheilus americanum, 49. 

Ceratocheilus gilesi, 49. 

Creatocheilus winnsampsoni, 48. 

Chetocoelia, synopsis of species, 77. 

Chetoclusia affinis, 101. 


208 


‘Chzetoneurophora aureiventris, 90. 

Chrysopa lanata, 86. 

Chrysopa hybrida, 86. 

Clusia czernyi, 100. 

Clusia lateralis, 101. 

Clusiodes albimana, 98. 

Clusiodes geomyzina, 97. 

Clusiodes melanostoma, 98. 

Clustodes pictupes, 98. 

‘Clusiodes, synopsis of species of, 97. 

Clusiodide, of the Eastern United 
States, a study of, 97. 

Coccid, giant from Guatemala, 31. 

Cockerell, T. D. A., a new species of 
bee, 107. 

Cockerell, T. D. A., on Agrion and 
Calepteryx, 173. 

Cockerell, T. D. A., on Central Ameri- 
can bees, 10. 

Cockerell, T. D. A., on the genus Phry- 
ganea in the Florissant shales, 95. 

Colletes compactus, 148. 

Colletes inequalis, 147. 

Coquillettomyia bryanti, 144. 

Corydalis cornuta, 34. 

Corydalis nubila, 86. 

Cotton-stainer, Muscoid parasites of, 
91. 

Crepidopachys, 23. 

Crosby, C. R. (with O. A. Johanson) 
on the life history of Thrypticus 
muhlenbergiw, 164. 

Crypturus tatawpa, Mallophaga on, 15, 

16. 

Culex pipiens, thigmotropism in, 36. 

Cyclocephala, 29. 

Cyrnellus, 88. 

Cyrnellus minimus, 88. 


Dejeania, 104. 

Dejeaniops, 105. 

Dejeaniops ollachea, 105. 

Dejeanuini, of the Muscoid Family 
Hystriciide, 102. 

Dejeaniini, table of tribe, 103. 

Desmometopa latipes, habits of, 37. 

Dicranoptycha, 41. 

Dictyophorodelphax, 

of, 185. 

Didactylomyia capitata, 174. 

Didactylomyia longimana, 174. 

Dimarella effuns, 86. 

Diotrepha, 41. 

Dohrniphora, 24. 

Dolichoderine, from Georgia, 115. 

Doryline, from Georgia, 113. 

Drosophila ampelophila, 203. 

Drosophila buscku, 203. 


alimentary canal 
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Drosophila, distribution of some species 
of, 202. 

Drosophila melanogaster, 203. 

Drosophila nigriventris, 203. 

Drosophila punctata, 202. 

Drosophila repleta, 202. 


Echinotachina, 105. 

Ecnomodes buchwaldi, 88. 

Elenia flabogaster, Mallophaga on, 
Elachiptera dispar, 35. 

Elateride, New North American, 27. 
Elephantomyia, 40. 

Elliptera, 41. 

Ellipteroides piceus, 41. 

Emphor fuscojubatus, 107. 

Emphor, nesting habits of, 107. 
Emphor, new species of, 107. 
Ephemeride from Brazil, 84. 
Erythrina corallodendron, coccid on, 32. 
Eudejeania, 104. 

Eudejeania alpina, 106. 

Eudejeania punensis, 105. 
Eulasiopalpus, 105. 

Exchange column, 171, 206. 


Felt, E. P., on Didactylomyia capitata, 
174. 

Felt, E. P., on Gall Midge fauna of 
New England, 123. 

Flata, Alimentary canal of, 175. 

Florissant shales, Phyrganea of, 95. 

Frankliniella insularis, 119. 

Frankliniella minuta, 120. 

Franklinothrips vespiformis, 119. 

Frost, C. A., on habits of Desmometopa 
latipes, 37. 


Gall Midge fauna of New England, 133. 
Gaurazx anchora, 35. é 

Gaurax aranee, 34. 

Gaurax ephippium, 34. 

Gaurax festivus, 35. 

Guarax montanus, 34. 

Gaurax obscuripennis, 35. 

Guarax pseudostigma, 35. 

Gauraz, species of in eastern U. S., 112. 
Georgia, ants collected in, 112. 
Gonwocotes complanatus, 15. 
Goniocotes verrucosus, 15. 

Gontodes aliceps, 16, 17. 

Goniodes coniceps, 16. 

Goniodes laticeps, 16, 17. 

Goniodes pennaticeps, 16. 

Gonomyia, 41. 

Grapta interrogationis, 161. 
Griphonenra imbuta, 77. 

Guatemala, giant Coccid from, 31. 
Gymnastes, 41. 


Index 


Habits of Spalangia muscidarum, 150. 
Heliothrips hemorrhoidalis, 120. 
Hermerocampa leucostigma, 34. 
Hemeromyia, 169. 
Hemilecanium theobrame, 31. 
Hetereneride, of the Eastern United 
States, a study of, 97. 
Heteromeringia annulipes, 99. 
Heteromeringia flaviseta, 99. 
Heteromeringia latifrons, 99. 
Heteromeringia nitida, 99. 
Heteromeringia, table of species of, 98. 
Hibernation of Culex pipiens, 36. 
Homoptera, alimentary canal of, 175. 
Hormomyia modesta, 145. 
Hormomyia shawi, 145. 
Housefly, new parasite of, 38. 
Hymenopterous parasite of housefly, 38, 
Hyperdiplosis bryanti, 146. 
Hypocerina, 24. 
Hypocerina barberi, 25. 
Hystrictide, 102. 


Itonida reflexa, 146. 

Itonidide, American species of, 134. 
Ttonidine, of New England, 135. 
Ischnopteryx cincta, 83. 


Johannsen, O. A. (with C. R. Crosby) 
on life history of Thrypticus muh- 
lenbergie, 164. 

Johnson, C. W., on distribution of some 
species of Drosophila, 202. 

Johnson, C. W., on Mantispa interrupta 
in New England, 170. 

Johnson, C. W., on Merope tuber in 
Mass., 

Johnson, C. W., on the Clusiodide of 
the Eastern United States, 97. 
Johnson, C. W., on the species of 
Gaurax of the Eastern United 

States, 34. 

Johnson, C. W., on variation in Vena- 

tion of species of Leptogaster, 162. 


Kershaw, J. C., on Alimentary Canal of 
Flata and other Homoptera, 175. 
Knab, on a question of authorship, 170. 


Lauxania, table of species, 61. 

Lasiopalpus, 104. 

Lasiopalpus albipes, 105. 

Lecanium sallei, 32. 

Leptogaster, Variation in Venation of, 
162. 

Leptocella jensent, 87. 

Leptonema crassum, 87. 

Leptonema externum, 87. 
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Leptonema guatemalum, 89. 

Leptonema, table of species of, 88. 

Leptothorax bradleyi, 113. 

Leptothrips aspersus, 121. 

Lestremune of New England, 135. 

Inmnobia bifasciata, 42. 

Life History, of Spalangia muscidarum, 
148. 

Life History, of Thryptieus muhlen- 
bergie, 164. 

LIimnobia simplex, 42. 

Inmonius stigma, 28. 

Limonius venablesi, 27. 

Iimosina mirabilis, 170. 

Inometopum, 9. 

Liothrips zeteki, 120. 

Lopodiplosis speciosa, 143. 

Lonchea, Synopsis of species of, 79. 

Lovell, John H., on a Vernal bee, 147. 


Lygus pratensis, 37. 


Malloch, J. R., on Genera and species 
of Phoride, 23. 

Mallochiella, 169. 

Mallophaga from Brazil, 15. 

Mallophaga, New Genus of, 158. 


Mann, W.M., on Brazilian Mallo- 
phaga, 15. 

Mantispa interrupta, in New England, 
170. 


Marilia fasiculata, 86. 

McDunnough, on early stages of Cat- 
ocala, 188. 

Melander, A. L., On Acalyptrate- 
Muscide, 166. . 

Melander, A. L., on Sapromyzide, 57. 

Meliponine, 1. 

Menopon exsanguis, 19. 

Merope tuber in Massachusetts, 170. 

Mineitia, 57. 

Minettia annulata, 73. 

Minettia cana, 72. 

Minettia fumipennis, 75. 

Minettia nigrans, 72. 

Minettia nubila, 74. 

Minettia ordinaria, 74. 

Minettia quadrilineata Loew, 73. 

Monardia modesta, 142. 

Musca domestica, parasite of, 38. 

Muscide, Acalyptrate, 166. 

Muscoid family Hystricitidw, 102. 

Muscoid Parasites of the cotton-stainer: 
and other Lygaids, 91. 

Mutiloptera apicalrs,169. 

Myrmecine, from Georgia, 113. 


Neobrotica brasiliensis, 128. 
Neolecanium salle, 32, 33. 
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Neoperla posticata, 85. 
Neostyringomyta, 48. 

Neotropical Antochini, 40. 

Nesting habits of Mining-bee, 107. 
Neuropteroid Insects from Brazil, 83. 
New England, Gall Midge fauna, 123. 
Nirmus, 16. 

Nichols, on nesting habits of bee, 107. 
Normomyia pudica, 146. 

Notiopsocus, 84. 

Notiopsocus simplex, 84. 


Oecetina sp., 87. 

Oedionychus bakeri, 129. 

Oedionychus branneri, 130. 

Oedionychus manni, 130. 

Oedionychus suffusa, 130. 

Oliarus, alimentary canal of, 185. 

Orimarga, 40, 47. 

Orimarga argenteopleura, 47, 48. 

Orimarga arizonensis, 47. 

Oviposition, of Spalangia muscidarum, 
151. 


Pachycerina ornata, 79. 

Paine, J. H., on Brazilian Mallophaga, 
15. 

Paine, J. H., on New Genus of, 

Palloptera setosa, 81. 

Palloptera, Synopsis of species of, 80. 

Panama, Thysanaptera from, 119. 

Paradejeania, 104. 

Paratropeza, 40. 

Parasite of housefly, 38. 

Perkinsiella, alimentary canal of, 183. 

Peru, Muscoid Parasites of the Cotton- 
stainer from, 91. 

Phidippus multiformis, 37. 

Phora thoracica, 24. 

Phoride from New England, 90. 

Phoride, new genera and species, 23. 

Phryganea labefacta, 95. 

Phryganea miocena, 96. 

Phryganea (Trichoptera) in the Floris- 
sant shales, 95. 

Physogenia, Synopsis of species of, 77. 

Physostomum sucinaceum, 21. 

Phytophaga, from Brazil, 125. 

Pinkus, Harry, on Spalangia musci- 
darum, 148. 

Podoxenus iripennis, 128. 

Peecilomyia, 58. 

Pecilomyia decora Loew, 58. 

Polyommatothrips vigilans, 123. 

Ponerine from Georgia, 113. 

Porthetria dispar, 34. 

Procrita, Synopsis of species of, 77. 

Pronomiophora, 23. 


Index 


Pseudiastata, 167. 

Psoeidze from Brazil, 83. 

Psocus albostigmus, 83. 

Puliciphora, 24. 

Pupal stage, duration of, in Lepidop- 
tera, 161. 

Pyrops, alimentary canal of, 183. 


Question of Authorship, 170. 


Rau, Phil, on Duration of Pupal Stage 
in Lepidoptera, 161. 

Reviews: The Spider Book by J. H. 
Comstock, 54. 

Rhamphidia, 40. 

Rhamphidia scapularis, 42. 

Rhombonyzx, 30, 31. 

Rhyacophylax lobatus, 88. 

Richardson, C. J., Jr., on a new para- 
site of the housefly, 38. 


Samia cecropia, 34, 161. 

Sapromyza cyclops, 75. 

Sapromyza monticola, 75. 

Sapromyzide, Synopsis of, 57. 

Scarabewidew, new North American, 27. 

Sciomyzide, 58, 59. 

Scutops, 167. 

Siphanta, alimentary canal of, 183. 

Spalangia muscidarum, 38. 

Spalangia muscidarum, Life History 
and habits of, 148. 

Spalangia rugosicollis, 39. 

Spaniophelbia assimilis, 84. 

Spilochroa punctipennis, 167. 

Stable fly, propagation of parasites of, 
154. 


Stingless bees, from Central America, 
10. 

Stomoxys calcitrans, parasite of, 39. 

Styringomytia cornigera, 48. 


Tapinoma, 9. 
Telea polyphemus, 162. 
Teucholabis, 41, 42. 
Teucholabis audax, 44. 
Teucholabis chalybewventris, 46. 
Teucholabis melanocephala, 42. 
Teucholabis parishi, 46. 
Teucholabis pleuralis, 45. 
Teucholabis pulchella, 44. 
Teucholabis polita, 43. 
Teucholabis rostrata, 43. 
Teucholabis sackeni, 42. 
Teucholabis trifasciata, 43. 
Teucholabis venezuelensis, 42. 
Thalurania furcatoides, Mallophaga on, 
Q1. 


Index 


Thaumastoptera, 40. 

Thigmotropism of Culex pipiens, 36. 

Thrypticus muhlenbergiz, 165. 

Thrypticus muhlenbergie life Boy 
of, 164. 

Thrysophorus, 83. 

Thysanoptera, Collection from Panama, 
119. 

Tipulogaster, 162. 

‘Townsend, C. H. T., on Hystriciide, 102. 

Townsend, C. H. T., on Muscoid para- 
sites of the cotton-stainer, 91. 

Toxorrhina 40, 50. 

Toxorrhina brasiliensis, 50. 

Toxorrhina centralis, 51, 52. 

Toxorrhina fragilis, 50. 

Toxorrhina flavida, 50, 51. 

Toxorrhina magna, 50. 

Toxhorrhina muliebris, 50. 

Trichhaltica nigripennis, 129. 

Trichodejeania, 105. 

Trichoptera in the Florissant shales, 95. 

Tricorythus australis, 85. 

Trigona amalthea, 1, 7, 10. 

Trigona argentata, 7. 

Trigona bipunctata wheeleri, 5, 7, 11. 

Trigona cacofogo, 8, 13. 

Trigona cressonii, 12. 

Trigona cupira, 3, 10. 

Trigona flaveola, 8 

Trigona flaveola mediorufa, 8, 12. 

Trigona frontalis, 4, 11. 

Trigona fulviventris, 4, 10. 

Trigona jaty, 2, 10. 
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Trigona, key to Central American 
Species. 

Trigona nigerrima, 2, 10. 

Trigona nigra, 12. 

Trigona pallida, 3, 10. 

Trigona pectoralis panamensis, 6, 12. 

Trigona perilampoides, 4, 10. 

Trigona ruficrus, '7, 12. 

Trigona ruficrus corvina, 7, 12. 

Trigona stigma, 5, 11. 

Trigona tataira, 8, 13. 

Trigona townsend, 5, 10. 

Trigonometopus, Synopsis of species of, 


Trixoscelis fumipennis, 168. 
Trochilcecetes, 21. 
Trochilecetes doratophorum, 21. 
Trochilcecetes emeliz, 21. 
Trochilecetes prominens, 21. 


Variation, in Venation of Genus Lep- 
togaster, 162. 


Weiss, H. B., on Thigmotropism of 
Culex pipiens, 36. 

Wheeler, W. M., on a giant Coccid 
from Guatemala, 31. 

Wheeler, W M., on ants collected in - 
Georgia. 

Wheeler, W. M., On Central American 
stingless bees, 1 

Wickham, on new North American 
Elateride and Scarabeide, 27 

Wood, J. Douglass, on Thysanoptera 
from Panama, 119. 
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